Introduction
It is well known that both hypothyroidism and hyperthyroidism have been associated 3 with cardiovascular disease (CVD), and overt hypothyroidism is associated with 4 dyslipidemia [1] and atherosclerosis [2, 3] . Although an adverse influence of subclinical 5 hypothyroidism on cardiac outcome is still controversial, mildly impaired thyroid 6 function has been shown to be associated with dyslipidemia [1, 4, 5] , enhanced 7 low-grade inflammation [5] , and endothelial function [6] .
8
Recent technological advances in medical equipment have allowed non-invasive 9 assessment of atherosclerosis in its early stages [7, 8] . High-resolution B-mode 10 ultrasonography provides a non-invasive method for quantifying arterial wall thickening 11 and it has been shown that carotid intima-media thickness (CIMT) is a strong predictor 12 of CVD [7] . Apart from the effects of age and sex, CIMT is determined by conventional 13 risk factors such as blood pressure and dyslipidemia [8, 9] .
14 Several studies reported the effects of abnormalities in thyroid function on CIMT. 15 Nagasaki et al. reported that CIMT is larger in subjects with overt hypothyroidism 16 compared to euthyroid subjects and decreases after levothyroxine replacement [10, 11] . 17 Furthermore, Dullaart et al. performed a cross-sectional study of nonsmoking, 18 5 predominantly middle-aged, euthyroid subjects and showed that CIMT was found to be 1 independently related to free thyroxine (fT4), but not to thyroid-stimulating hormone 2 (TSH) and thyroid antibodies, which raises the possibility that even within the euthyroid 3 ranges, low normal thyroid function may adversely affect cardiovascular risk [12] . 4 Although the sample size of their study was relatively small (n=78), the extension of the 5 study to such subjects is important, because most subjects at risk for CVD are 6 euthyroid.
7
In the present study, we aimed to investigate the relationship between thyroid 8 function and CIMT in a relatively large general population with euthyroid status. 
2.1.
Study population 3 4 Prior to this study, ethical approval was obtained from the special committee of 5 Nagasaki University (project registration number 0501120073). The study was 6 conducted during a medical screening program for the general population over 40 years 7 old, living in Goto City (total population of 44,132 in 2008), Nagasaki Prefecture, Japan.
8
Details of this screening program in Goto City have been described in elsewhere [13, 14] .
9
The data was collected by the staff of Nagasaki University, in cooperation with the staff Height and weight were measured and body mass index (BMI; kilograms per meter 10 squared) was calculated as an index of obesity. Waist circumference (WC) was 11 measured horizontally at the umbilicus with a tape measure after normal expiration.
12
Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were recorded at rest.
13
Blood samples were collected from each participant after fasting overnight. Serum Results are expressed as mean ± standard deviation or median (25 th -75 th quartiles). 
Results

2
Characteristics of the study participants are shown in Table 1 . The average age of the 3 men was significantly younger than that of women (64.6 ± 10.5 years for women vs. By simple linear regression analysis, fT4 was correlated with TG in women (r=0.11,
p<0.023) ( Table 2 ). In addition, TSH was significantly correlated with HDL-C (r=-0.10, factor was significantly correlated with fT4 and log TSH. In all participants, fT4 was 10 significantly correlated with TG (r=0.099, p=0.015) and log TSH (r=-0.12, p=0.002),
11
and log TSH was significantly correlated with HDL-C (r=-0.08, p=0.048) and fT4
12
(r=-0.12, p=0.002). In this population-based study, we found that CIMT is negatively correlated with fT4 3 and positively correlated with log TSH after adjustment for age and sex. Furthermore,
4
these relationships remained present after further adjustment for SBP, HDL-C, and HbA1c, which suggested that thyroid function may be associated with CIMT, 6 independent from circulation dynamics, lipid metabolism, and glucose metabolism. Thus, in view of the contention that CIMT predicts CVD [16, 17] and showed that CIMT was found to be independently related to fT4, but not to TSH 1 and thyroid antibodies [13] . In the present study, we showed a significant negative 2 correlation between fT4 and CIMT, after adjustment for age and sex. In addition, we subjects.
10
Interestingly, our study showed that TSH, as well as fT4, was significantly correlated relationship cannot be discerned. A future prospective design will be needed to 2 determine whether the changes in CIMT that we found actually affect the future 3 incidence of CVD. In addition, we could not measure fT3 and anti-thyroid antibodies in 4 this study. We showed higher TSH in women than in men, which suggests the higher 
